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(57) Abstract: Since steam-reforming reaction is attended by formation of carbon monoxide as a by-product, a converter for causing 
water and carbon monoxide to shift-react is often used additionally. Generally, in stabilized operation, almost no increase in carbon 
monoxide concentration is observed. However, conditions for using a catalyst in the converter will vary owing to some external 
cause or other, presenting a problem that carbon monoxide concentration increases. In a device for feeding hydrogen gas from a gas 
feeder (1) to a converter, which comprises a reformer (1) including carbon monoxide and steam, and a converter (3) provided with 
a conversion catalyst (3a), the hydrogen gas outlet port of the converter is provided with a carbon monoxide concentration detecting 
means (6), so that when the detected value of carbon monoxide concentration in the carbon monoxide concentration detecting means 
(6) becomes larger than a preset value, the amount of steam in the gas feeder (1) is ino-eased. 
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< . 7!i^<3i^itm.&i^m^ 8 7 <Dmmm.mi)i^^m X <o m < f£ ^ ± :i t x-mm.<omwiiikm^ 
mm i^itm^^. ^(r>^-mitRmm&<omMAi:^^tif£\,^:=.ti)ii:>7!)^i>^ 
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t^WbJt^-a-. jf{t:^FB8 3lc:^Ai-5^«;»!Sriiin$ii:?.. fe5VM4 3fe««Pl«-'W*&L.-r 
^^•5mi|EF»«^»€:^ia-r^<ottif^lcJ:iJ. i^{l:^8 3^w-^jbSt^®«Sr<6;®$-*5 
SiJffll-r « w t Sr, i: #-arTtTo T S v>o 40 

^fiK-^{H^^^at^till*8 6T--^{b^*SS«IW»»^T-®»^fiiSr*iJ»Tbfc^-^. 
9i-T. '2^-^{b;^^Jift^tmfB8 6-C-ro;^ffli8ftco^^fit^0. 5%. j^^kS^^W 

/<c*5. ggfig-ge^c^igsis:^ was 8 6 -e<Dtfewss<D^;gfit, m^x^ 
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lai Ott*^§q®*JS«)3#li8lC*5(t5**^fiK^B«>«fig|ilTffet). l2|llC;^-r*il^W 

(D>tf^51^igS§8 4 lCr^'fb-^'ft:^^Jt*^Wg|58 8 ^^»tfc^T-fc5„ 

. ^fiKgp8 2-C-i6ft:K5gjSSroffi«^=fT5, ^BiS^tt. *ig;«f;^Wif&«Pi:/£53S:KlfP8 

ij:t)p!f;^#t|&sri§*&-r^*gs!)«Fi-. urn ^ m 8 Q (D mm \^ ^ 'o . ^it-mitm.m^&^^ 

^K. *ii(O?i0«8(j:*jtt5*5g^^$?«jS»P>. ii55>^M*^^EFm?fe (S^-^T) tiiTkPg;*^ 
^ ^ « L. I- o -c ffi * itt -r S o 

*^:^f;^ftl&?f|5T-fe55feKeB8lSrf^i!i$iir. ^^1358 2, }^'fkg|58 3 i;:)iSi!)c;<;;=^Srjl» 

mm ^ Wi 8 9 K X mmm -^'^ . -m^^m.i^Prm.m\^^m-» :^t:^'^\^t:.. 

m®-^^k^««ffit-J.ffiTi-5o gSc«Sl5 8lro^l«±#^^:^^^ejcSg|J8lm 

p«?-^^k^5!lig««iB*Pb. ^j^gps 2*5J;t;f?^^k$|58 3co#<te^ft:MS*s + 5)-lC-h# 

b T fc s!) , + ^ - -fb ^ ^ i@ a :as {S M X- o fc ft fe 5 o 

— *micoj^«i(c^i-j;5i-. j|^-fl:-®S'fb^^j8ft^ttia58 8-c-®^l±iigaco^Sffi 
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mi 114. ^^(onwic X ^7iim^^mm<r>mnmmmmxib 
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8 ia « aij ^ 

10 p|&»^lJ^««p 

4 1 efeKlHS 

4 2 IS 5|S|. #t ii& Si5 
4 3 *«til&a5 

4 4 efeWiP^^ 

4 5 s^ep 

4 6 i^<t:^fB 

47a, 47b mftt— ^— (*a^^^) 

4 8 ms^t WSP 

410 ftiP7r>' (i^SP#^) 

8 1 ascicifR 

8 2 S^gR 
8 3 ^it^ 



(23) 



JP W02002/026620 A1 2002. 4. 4 



8 


3 


a # iife » 


8 


4 




8 


5 




8 


6 




8 


7 




8 


8 




8 


9 





[ @ 1 ] 




[ @ 2 ] 



\ 



p 



2- 



8 P 



ro CM r— O 



(24) 



JP W02002/026620 A1 2002.4.4 



[ IS 3 ] 

^3 



[ D 4 ] 

M4 





^411 



[ @ 5 ] 

if 5 0 



[ |g| 6 1 



42 
43^ 



44 
45- 



423 



47b' 
419^ 



^^1 
424^^ 



421 



41 



420 



417 



422 



431 




.411 



(25) JP W02002/026620 A1 2002.4.4 



7 1 [ H! 8 ] 





(26) 



JP W02002/026620 Al 2002.4.4 



10 111 

mil 



112 m 



113 



114 IHa 





115 

1 











116 



111a 



t 

110 



imtUB} Jp^l4^3^ 12 B (2002. 3. 12) 

im^Mmmm^} mmm 
im^m 1 1 

H^sfirTktroWi^&SrStt, ti: < t h — Wtit^m t Ti^Mn. ^ ^ t^ :i<.m ^ ^ ^^ir ^ Ti^m 
[!S*« 2 ] 



(27) 



JP W02002/026620 A1 2002.4.4 



[ it 3 1 
[ft*^ 4 1 

^ ^ j£ ^ S. 
[ft 5 1 



(28) 



JP W02002/026620 A1 2002.4.4 



[ft*« 6 1 

[ 7 1 

tft*« 8 ] 
9 1 

[ft 1 0 1 

I 1 1 1 
im^m 1 2 1 
im^^i 3 ] 

1 4 1 
[ffi*^ 1 5 1 
[ft*3® 1 6 1 
[»^« 1 7 1 

m if :^ <om.st^mw-t ^m.mmw^m t (o±n-^itit~n t \.x =' > }^ ■$> %:mm$^ 

[If 1 8 1 

1 9 ] 

m m 

[If 2 0 1 

im^m 2 1 1 



(29) 



JP W02002/026620 A1 2002. 4. 4 



[ fS*« 2 2 1 

[ ft 2 3 1 

2 4 1 

[ 2 5 1 



(30) 



JP W02002/026620 A1 2002.4.4 



INTEmSf ATTONAL SEARCH REPORT 



No. 

PCT/JPOl/08345 



A, CIASSIFICA'nON OF SUBJECT MATTER 

int. CI' C01B3/32, C01B3/48, BOlMe/06 



Aaeowfing to fatefflational Ptteot Ch lafication (PC) or to boUi national cl 



R FIELDS SEARCHED 



Minianiin documeontioD {atuoBa&m sytlaa followed by _ 

Int.Cl' C01B3/32, C01B3/4B, H01M8/06 



aynibob) 



Kbkal Jltsuyo Sblnan Kobo 1971-3002 



no to the cxSat Aat soch doc um e n l a ne induded in dw fields searched 
1936-1996 TbroJoi Jltst^ Shinan Kobo 1994-2002 
Oltfluyo fihlnan rroroku Jtoho 1996-2002 



WPI/I.,JXCST PlUi (JOIS) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of doontieiit, wtlfa indicjtfkm^ where appFopriste, of the celevuit piitiign 



Relevmt to chiin Na 



JP 9-180749 A (MateuBhita Electric Ind. Cfc 

11 July, 1997 (11.07.1997), 

Par. Ko. [0011] J Fig. 1 (Family: none) 

JP 2000-2B5942 A (Sanyo Blectric Co., Ltd. 

13 October, 2000 (13.10.2000), 

Par. Noa. 10030), [0031) {Family! none) 

JP 8-293312 A (Toyota Motor Corporation), 
15 November, 1996 (15.11.1996), 
Pull text; Pig. 2 (Family: none) 

JP 10-324501 A (Sanyo slectric Co., Ltd.), 
08 December, 1998 (08.12.1998), 
Full text; drawings (Fandly: none) 

JP 2000-251916 A (Toshiba Corporation) , 

14 s^teinbttr, 20O0 (14. 09.3000) . 
Full text (Family: none) 



7,8,10,13, 
18,24 
9 

7,8,10,13, 
18,24 



11-13,19.25 



aonofBoxC Q Seepstcnt&nily w 



T jfannt ptftlitted ite Dw MonatioatI fiHas dris v 
^ *' " tbo n^pncaiicB bm ulted to 



S^ftrtil catBgmin of cilad documaHia: 

Btdeftiiiil dwseaanl alaM oTdM irt wtM kwt 

cd to be of pwiticulir w' 




Fom PCinSAaiO Cieoond ibeeO (Joly 1992) 



(31) 



JP W02002/026620 A1 2002. 4. 4 



INTERNATIONAL SEARCH REPORT 



PCT/jPOl/08345 



C (GoBtinBstioa). DOCUMHKTS COKSIDERED TO BB RELEV jWT 



Relevtst to claim Ma, 



JP 3000-308163 A (Toyota Motor Ooxporatloa) , 
38 July, 3000 (38.07.3000), 
BMll text (Family: none) 

JP 6-76647 A (Fuji Blectrlc CO., Ltd.), 
IB March, 1994 (18.03.1994), 
Pull text (ParaiJy: none ) 

JP 6-196189 A (Osalca Gas Co., Ltd.), 
15 July, 1994 (15.07.1994). 
Pull text (Painlly: none ) 

JP S9-105275 A (Tolcyo Shibaura Den)ci K.K.), 
18 June, 1984 (18.06.1984), 
Full text (Paonily; none) 

JP a-329969 A (Toyota Motor Corporation] , 
13 December, 1996 (13.13.1996), 
Pull text ( Family t noaM} 



11-13,19,35 



Fonu PCT/ISA/2 10 (eottiimiatiao of ■econd dnet) (July 1992} 



(32) 



JP W02002/026620 A1 2002.4.4 



INTERMAITOKAL SEARCH REPORT 



IptansUonaJ ^>plicktiaa Ko. 

PCT/jPOl/08345 



TO» intmutionl nch rcpait hu not tieen estaUiihed bt respect of cotifn eUrna under Article 17p)(«) ftr tbe fcUowing 



1. n atiaaNo*.: 

becauae tfaoy icisto to tulgect matter notitquirad to be SBaidied by Hit AnthonQr, namely: 



2. □ 



^ felatc to p«ta of iniaiiatMaal aivlicatfcn ftti do nM 

oiiie«iingfUtotemailomlaeachMobee«ai i«»««wiiui«iiainf w 



□ OnnaNoiL: 

leftq^aredepenitotdiiiMandMearttofltdmacoorfai^ 



Bar n ObacrTBltoni nrher* nni^ of toventton Ij lacfclng (Ccmtln^ rtw>» af item 1 offlm tkeeQ 



TIb* Intemdooa] Searching Anttxjrity fcrand twihiplc inventioni in this intematiQaM ^fSai&m, aa foUo^t: 

The technical features of Claims 1, 7 and 11, wMchare independent claims , 
are "detecting tbe carbon nonoxide concentration after conversion end 
csontrolling the amount of material and/or water to be fed to the reformer 
on the basis of the detected value,- -Installing a heating means for heating 
hydrogen gas to be fed to the purifier and/or the purifier* and "detecting 
tetaperature concerning a purification medi-urn and tbe carbon monoxide 
concentration in the converter and/ or the purifier, and controlling the anount 
of hydrogen gaa to be fed from the purifier on the basis of the detected value, • 
respectively. Therefore, these inventions are not ina technical relationship 
xnvolvlng one or more of the same or corresponding special technical features, 
so that it Is not deemed that they are so linked as to form a single general 
invantive concept. 'as 
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